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4.1 PRCDUCTI ON

Radon is a naturally occurring radionuclide. The |argest source of radon
in the environment is due to the anbient |evels produced by the wi despread

di stribution of uraniumand its decay products in the soil. Radon is a decay
product of radium and part of the uranium decay chain (see Figure 3-1). Every
square nmile of surface soil, to a depth of 6 inches, contains approxinmately 1

gram of radium which releases radon in snall ampbunts to the at nosphere (Wast
1980). The anbi ent outdoor radon | evel goes through a daily cycle of
concentrations ranging fromo0.03 to 3.50 pC radon-222/L (1.11 to 130 Bg/ m)

of air with the average level in the United States being about 0.3 pC radon-
222/L (11.1 Bg/mi) of outdoor air (Martin and MIls 1973)

The amount of naturally occurring radon rel eased to the atnosphere is
increased in areas with uraniumand thoriumore deposits and granite
formati ons, which have a high concentration of natural uranium It is the
presence of granite formations that has greatly increased radon concentrations
in eastern Pennsylvania and parts of New York and New Jersey. Sources of
radon in the gl obal atnosphere include natural enmanation fromradiumin soi
and water, uraniumtailings, phosphate residues, coal, and building materials
(NCRP 1984a). In a few |locations, tailings have been used for landfills and
wer e subsequently built on, resulting in possible increased exposure to radon
(Ei chhol z 1987). There is also an increased radon concentration in spring
wat er due to the deposition of radiumisotopes in the sinter areas about hot
springs, where it is coprecipitated with cal cium carbonate or silica (NCRP
1975).

Radon has been produced commercially for use in radiation therapy but for
the nost part has been replaced by radionuclides nmade in accelerators and
nucl ear reactors. Radi opharmaceutical conpanies and a few hospitals punp the
radon froma radi um source into tubes called "seeds" or "needl es" which may be
implanted in patients (Cohen 1979). Research | aboratories and universities
produce radon for experinental studies.

4,2 | MPORT

Radon is not inported into the United States.
4.3 USE

Medi cal uses of radon in the United States began as early as 1914.
Treatments were prinmarily for malignant tunors. The radon was encapsul ated in
gold seeds and then inplanted into the site of nmalignancy. During the period

of 1930 to 1950, radon seeds were used for dernatol ogical disorders, including
acne.
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Radon therapy is still being studied and applied (Mrken 1980). In many
places in the world, water or air containing naturally high | evels of radon-
222 is used for therapeutic treatnent of various di seases (Pohl- Ruling et al
1982). These diseases include obliterative arteritis and atherosclerosis of
lower extrenmities. |In a few places, “radon mnes” (caves with a high radon
concentration in the air ) are used as a health treatnent . By law, these
facilities cannot advertise; therefore , the nunber of people involved is quite
snmal | (Cohen 1979). A few of these caves are |located in old Mntana m nes.
Thousands of people seek nmedical cures through exposure to radon gas for
ailments ranging fromarthritis, asthma, and allergies to diabetes, ulcers,
and cancer (Dobbin 1987). Radon “spas” are used in Europe for the treatnent
of hypertension and a nunber of other disorders. In the US S R , about
25,000 radon baths are prescribed daily by the National Health System and in
Badgastein, Austria, every year 1 nmillion radon thernal baths are taken
(Usunov et al. 1981).

The prediction of earthquakes is fairly new technol ogy that uses radon
(Cothern 1987b). The enmnation of radon fromsoil and the concention
nmeasured in groundwat er appear to be good indicators of crustal activity.

O her uses of radon include the study of atnospheric transport, and the
exploration for petroleumor uranium (Cothern 1987b).

4.4 DI SPOSAL

Di sposal of radon would only be applicable to those facilities producing
and/or using it for nedical or experinential purposes where its release nmay bhe
controlled. Regulations regarding the | and di sposal of radionuclides are set
forth in 10 CFR 61 (NRC 1988); however, there appear to be no regul ations
specific to radon. See Chapter 7 for a listing of regul ati ons concerning
radon. Radioactive effluents fromfacilities operating under a Nucl ear
Regul atory Conmmi ssion (NRC) license are regulated by 10 CFR 20 (NRC 1988).
The NRC effluent regul ations and al so di sposal regul ati ons regardi ng urani um
tailings are listed in Table 7-1. Since radon is relatively short lived, it
may be conpressed and stored in tanks until it decays or, if the quantity is
small , it may be absorbed on activated charcoal (Cenmber 1983). Particulate
matter may be renmoved fromthe gas by a variety of different devices including
det enti on chanbers, adsorbent beds, and |iquefaction colums. After
filtration, the remaining radioactive particulates are discharged into the
at nosphere for dispersion of the nonfilterable Iow levels of activity (Cenber
1983).

Low | evel radi oactive waste produced as a result of using radon nedically
or experinental include paper towels, protective clothing, rags, aninal
excreta, and ani mal carcasses. This waste is often accunul ated in containers.
Conbustible waste is incinerated and the activity is concentrated by burning
away the substrate in which activity is held. The ashes are then either
di spersed to the atnosphere or packaged for disposal into the sea or into the
ground.





